Objective: Epidemiological studies have examined associations between dietary patterns and the risk of type 2 diabetes. However, information on dietary patterns and the risk of type 2 diabetes in Chinese populations is scarce. The aim of the present study was to identify dietary patterns and examine their association with incident hyperglycaemia in Nanjing, China. Design: A community-based prospective cohort study. Dietary assessment was carried out using a validated eighty-seven-item FFQ. Dietary patterns were identified by exploratory factor analysis. Participants were categorized into tertiles of dietary factor score for each dietary pattern. The relationship between dietary patterns and hyperglycaemia risk was analysed using multivariable linear and Cox regression. Setting: Seven communities from two urban districts in Nanjing, China. Subjects: A total of 2900 of Chinese local residents aged 30 years or above, free of hyperglycaemia and other serious diseases, who participated in the baseline survey from June to September 2007 were followed up 3 years later from June to September 2010 for the development of hyperglycaemia. Fasting blood samples were collected at both baseline and 3-year follow-up surveys. Hyperglycaemia was defined as fasting plasma glucose concentration of ≥6·1 mmol/l or already taking oral hyperglycaemia agents for treatment of type 2 diabetes. Results: Five major dietary patterns were identified: (i) the 'condiments' pattern; (ii) the 'animal and plant protein' pattern; (iii) the 'healthy traditional' pattern; (iv) the 'fruits, eggs and juice' pattern; and (v) the 'alcohol, milk and tea' pattern. A total of 2093 (72·2 %) individuals completed the follow-up survey and the 3-year cumulative incidence of hyperglycaemia was 7·5 % (158/2093). A 1-unit increase in the score for the 'healthy traditional' pattern was associated with a decrease of 0·054 mmol/l in fasting plasma glucose (P = 0·017), while a 1-unit increase in the 'fruits, eggs and juice' pattern score was associated with an increase of 0·050 mmol/l in fasting plasma glucose (P = 0·023) by multivariable linear regression. For men, tertile 3 of the 'fruits, eggs and juice' pattern was associated with an 88 % greater risk (hazard ratio = 1·88; 95 % CI 1·04, 3·54) of hyperglycaemia than tertile 1 of this pattern. Being in tertile 3 of the 'alcohol, milk and tea' pattern was associated with a 35 % greater risk (hazard ratio = 1·35; 95 % CI 1·04, 2·16) relative to tertile 1 in women, while for the ''healthy traditional' pattern tertile 3 was associated with a 41 % lower risk (hazard ratio = 0·59; 95 % CI 0·35, 0·99) compared with tertile 1. The 'condiments' and the 'animal and plant protein' patterns were not independently associated with hyperglycaemia. Conclusions: Our findings suggest that modifying dietary patterns could reduce hyperglycaemia incidence in the mainland Chinese adult population.
and unhealthful diets have probably contributed to the rapid increase in the diabetes burden in China (5, 6) . Thus, prevention of T2D through lifestyle factors should be a high public health priority.
It is well accepted that nutritional factors play an important role in the aetiology of T2D. Traditional analyses typically examine T2D in relation to a single or a few nutrients or food items (7) . However, this has several conceptual and methodological limitations (8) . First, people do not eat isolated nutrients. Instead, they eat meals consisting of a variety of foods with complex combinations of nutrients. Also, collinearity among some nutrients has made it difficult to separate out their individual effects. Third, the effect of a single nutrient may be too small to detect.
Dietary pattern analysis has been used increasingly as an alternative method to traditional analysis because it takes into account the diet's overall effects (8) . Three main approaches have been used to define dietary patterns: factor analysis, cluster analysis and dietary indices. Factor analysis has reasonable reproducibility and validity, and is a data reduction technique that reduces the complexity of diet to a small number of dimensions, based on the intercorrelations between food items (8) (9) (10) . Epidemiological studies have examined associations between dietary patterns and the risk of T2D (11) (12) (13) (14) (15) (16) (17) (18) (19) (20) (21) . Generally, these studies suggest that the pattern including higher intakes of vegetables and fruits, whole grains, fish and low-fat dairy may decrease diabetes risk, and the pattern including higher intakes of processed grains, sugars, processed and red meats, and fried foods may increase diabetes risk. Most of these studies have focused on foreign countries (11) (12) (13) (14) (17) (18) (19) (20) (21) . Information on dietary patterns and the risk of hyperglycaemia in Chinese population is scarce (15, 16) . Accordingly, the aims of the present study were to identify dietary patterns by using exploratory factor analysis and to examine the association of dietary patterns with the risk of developing hyperglycaemia after 3 years of follow-up in a community-based cohort of the mainland Chinese adult population.
Methods

Study sample and design
The community-based prospective cohort study was conducted between 2007 and 2010 in urban areas of Nanjing, one of the largest cities in east mainland China. In 2007, Nanjing had a registered population of more than 6·1 million with eleven urban districts and two rural counties. A multistage random sampling method was adopted. First, we randomly selected two urban districts. Then, three or four streets in each chosen district were randomly selected. Finally, one community in each chosen street was randomly selected. This resulted in a total number of seven communities. All eligible residents within each selected community were invited to participate in the baseline survey from June to September 2007. The inclusion criteria were local resident for at least 5 years, aged 30 years or above, free of hyperglycaemia and other serious diseases requiring a special diet, and not on a weight-reduction diet in 2007. After exclusions, from a total of eligible 3376 individuals, 2900 agreed to participate in the baseline survey (response rate = 85·9 %) and were invited to re-attend the follow-up survey from June to September 2010. Of these participants, 2093 (873 male and 1220 female) completed the follow-up survey (follow-up rate = 72·2 %). The reasons for attrition were refusal, absence during the investigation period, poor health or other reasons. No significant differences existed between participants who were followed up and lost to follow-up in terms of age, education, occupation, income, cigarette smoking, alcohol intake, physical activity, BMI and food intake at baseline, except gender (data not shown). Written informed consent was obtained from each participant prior to the survey. The study was approved by the academic and ethical committee of Nanjing Municipal Center for Disease Control and Prevention (Nanjing CDC).
Investigated measures
The tools for data collection included laboratory measures, anthropometric measures and interviewer-assisted questionnaire surveys. Participants completed a face-to-face interview administered by trained health-care professionals. A structured questionnaire was designed to collect information on diet, sociodemographic information (age, sex, education, occupation and income), medical history, lifestyle and behavioural factors (cigarette smoking, alcohol intake and physical activity).
Laboratory measures
We collected a blood sample from each participant to assess fasting plasma glucose (FPG) concentration at the baseline survey and then excluded those with hyperglycaemia at baseline. We collected another blood sample from each cohort member at the 3-year follow-up survey to identify the new occurrence of hyperglycaemia.
For this purpose, after at least 10 h of overnight fasting, a venous blood sample was collected from each participant into a vacuum tube containing sodium fluoride for the measurement of FPG at both baseline and 3-year follow-up surveys. FPG was measured by the glucose oxidase method in a designated local hospital.
Outcome variable (definition of hyperglycaemia) Hyperglycaemia was defined as FPG concentration of ≥6·1 mmol/l or already taking oral hyperglycaemia agents for treatment of T2D (22, 23) .
Anthropometric measures
Anthropometric measures including weight, height and waist circumference (WC) were taken at baseline recruitment according to a standard protocol by trained interviewers. Height was measured without shoes to the nearest 0·1 cm and weight was measured with light clothing to the nearest 0·1 kg. WC was measured to the nearest 0·1 cm midway between the inferior margin of the last rib and the iliac crest in a horizontal plane. BMI was calculated as weight in kilograms divided by the square of height in metres. General obesity was defined as BMI ≥ 28·0 kg/m 2 , overweight was defined as 24·0 ≤ BMI < 28·0 kg/m 2 , normal weight was defined as 18·5 ≤ BMI < 24·0 kg/m 2 and underweight was defined as BMI < 18·5 kg/m 2 according to the Chinese standard (24) .
Covariates
Socio-economic status Socio-economic status (SES) was assessed by means of three variables. Education was recoded into three categories: (i) primary school and lower; (ii) middle/high school; and (iii) college and higher. Occupation was grouped into: (i) manual labourers (farmer, factory worker, forestry worker, fisherman); (ii) service staff (salesperson, house worker); and (iii) mental labourers (office worker, teacher, doctor and retired person) (25) . The total annual income of all family members was divided into tertiles to derive three categories: (i) lower; (ii) middle; and (iii) higher (26) .
Cigarette smoking
The categories of smoking status were defined as: (i) current smokers (those who smoked at least one cigarette daily continuously for at least 1 year, or smoked at least eighteen packs in total each year); (ii) ex-smokers (those who previously smoked but subsequently quit); and (iii) non-smokers (those who never smoked cigarettes) (27) . Both current smokers and ex-smokers were categorized as smokers in the present study.
Alcohol intake
The categories of drinking status were defined as: (i) alcohol drinkers (those who drank alcohol at least once weekly for at least 1 year); and (ii) non-drinkers (those who never drank or did not meet the criterion for alcohol drinkers) (28) .
Physical activity
Physical activity was assessed using the validated Chinese version of the International Physical Activity Questionnaire (IPAQ) (29) . Participants were categorized as: (i) yes (had ≥150 min/week) and (ii) no (<150 min/week), according to the time they were engaged in moderate-intensity physical activity.
Dietary assessment
Dietary intake during the previous year was assessed at baseline via an interviewer-administered FFQ, the reliability and validity of which have been examined elsewhere (30) . Test-retest reliability was assessed in twenty-one individuals who had repeated administrations of the questionnaire 14 d apart (FFQ1, FFQ2). The validity of the FFQ was assessed by comparing nutrient intakes with those from a 4 d food record. Pearson correlation coefficients and intra-class correlation coefficients for reliability of the FFQ ranged from 0·51 to 0·85 and from 0·51 to 0·81, respectively. Correlation coefficients and intra-class correlation coefficients for validity of the FFQ ranged from 0·36 to 0·69 and from 0·34 to 0·57, respectively.
The FFQ included eighty-seven food items and twelve food categories: (i) grains and products; (ii) red meat (pork, beef/lamb); (iii) poultry meat; (iv) fish and shrimp; (v) eggs; (vi) dairy products; (vii) soya foods; (viii) vegetables; (ix) fruits; (x) beverages; (xi) snacks/desserts; and (xii) condiments, which covered 90 % of the commonly consumed foods in urban Nanjing. Participants were asked to recall the frequency of consumption of each food item (daily, weekly, monthly, annually, never) and the estimated portion size, using a common unit of weight in China (1 liang = 50 g) or natural units (cups). Intakes of foods were converted into g/d (the number of liangs were translated to grams by multiplying by 50) for data analysis. To reduce the complexity of the data and the low intake of some food items, food items were aggregated into groups. We formed twenty-eight separate food groups on the basis of similarity of type of food and nutrient composition (31, 32) (see Appendix).
Dietary patterns (main independent variables) were identified from twenty-eight food groups by exploratory factor analysis, using the standard principal component analysis method. Factors were rotated by orthogonal transformation (varimax rotation) to improve interpretability and minimize the correlation between the factors. The number of factors retained was based on the eigenvalue (>1·0), scree plot, factor interpretability and the variance explained by each factor (33, 34) . Factor loadings represented correlation coefficients between food groups and dietary patterns. Food groups with positive loadings contributed to the dietary pattern, whereas those with negative loadings were inversely associated with the dietary pattern. Food groups with absolute factor loadings ≥0·20 were considered as contributing significantly to the pattern (35) . The dietary patterns were named according to the food items showing high loadings (absolute value) in each dietary pattern. The proportion of variance explained by each factor was calculated by dividing the sum of the squares of the respective factor loadings by the number of variables. Dietary factor scores for each participant were calculated by summing the standardized intakes of each food group weighted by the factor loading (35) .
Statistical analysis
Before performing principal component analysis, data suitability for factor analysis was assessed using the Kaiser-Meyer-Olkin (KMO) measure of sampling adequacy (>0·6) and Bartlett's test of sphericity (<0·05).
Participants were categorized into tertiles of dietary factor score for each dietary pattern, and participants in the lowest tertile were chosen as the reference group. Means and standard deviations for age, BMI, WC and FPG were calculated according to tertiles of dietary pattern scores using one-way ANOVA. Associations between dietary patterns and sociodemographic factors were investigated using χ 2 analysis. Multivariable linear modelling was used to analyse the association between dietary pattern factor scores and FPG after 3-year follow-up. Multivariable Cox proportional hazards regression (18) (19) (20) (21) 23 ) was used to estimate hyperglycaemia incidence hazard ratios (HR) comparing each tertile with the lowest. All regression models were controlled for age, sex, SES, cigarette smoking, alcohol intake, physical activity, total energy intake and BMI at baseline. All analyses were performed using the statistical software package IBM SPSS Statistics 20·0. A value of P < 0·05 was considered statistically significant.
Results
Dietary patterns
Favourable results (KMO = 0·702, Barlett's P < 0·001) supporting the factor ability of the correlation matrix were obtained. Five dietary patterns were extracted from twenty-eight food groups in the FFQ using factor analysis. The factor loading matrices are shown in Table 1 . Factor 1, which loaded heavily on soya sauce, sugar, vinegar and salt, was labelled the 'condiments' pattern. Factor 2, with high loadings for poultry meat, dry beans, other soyabean products and livestock meat, was labelled the 'animal and plant protein' pattern. Factor 3, with high loadings for green vegetables, rice and products, dry vegetables, other vegetables, and fish and shrimp, was labelled the 'healthy traditional' pattern. Factor 4, with high loadings for fruits, eggs, soyabean milk, juice, nuts, cola and sweets, was labelled the 'fruits, eggs and juice' pattern. Factor 5, with high loadings for beer, liquor, dairy products, wine and tea, was labelled the 'alcohol, milk and tea' pattern. The eigenvalue was 2·63, 2·39, 1·66, 1·39 and 1·25 for each factor, respectively. Overall, the five dietary patterns explained 33·2 % of the variance in food intakes (8·9 %, 7·5 %, 6·3 %, 5·9 % and 4·6 % for factors 1-5, respectively). Table 2 demonstrates associations of dietary patterns with sociodemographic and anthropometric characteristics at baseline. Age differed significantly across tertiles of each dietary pattern. Participants with a high level of the 'traditional health' pattern had lower BMI, WC and FPG than those with a low level of this dietary pattern. Conversely, the 'fruits, eggs and juice' pattern was positively associated with FPG and the 'alcohol, milk and tea' pattern was positively Table 1 Factor loadings for the five dietary patterns found among adults in Nanjing, China*, † Factor 1: T1   T2   T3   T1   T2   T3   T1   T2   T3   T1   T2   T3   T1   T2 associated with BMI and WC. The 'condiments' pattern was more representative in those with lower education level and those who were less physically active, but with higher income. People with a higher score for the 'animal and plant protein' and the 'fruits, eggs and juice' patterns had lower income, but were more likely to smoke cigarettes and drink alcohol than people with a lower score. Compared with participants in the lowest tertile, those in the highest tertile of the 'health traditional' pattern were more likely to be male, have a high education level, higher income and be more physically active, but were less likely to smoke and drink alcohol. Those in the highest tertile of the 'alcohol, milk and tea' dietary pattern tended to be male, have high SES, smoke and drink more than those in the lowest tertile.
Characteristics of study participants by dietary patterns
Relationship between dietary pattern scores and hyperglycaemia risk after 3-year follow-up A 1-unit increase in the score for the 'healthy traditional' pattern was associated with a decrease of 0·054 mmol/l in FPG (P = 0·017), while a 1-unit increase in 'fruits, eggs and juice' pattern score was associated with an increase of 0·050 mmol/l in FPG (P = 0·023) by multivariable linear regression (Table 3) . Three-year cumulative incidence of hyperglycaemia was 7·5 % (158/2093). The incidence rate was 7·1 % (62/873) for males and 7·9 % (96/1220) for females, but the differences were not statistically significant (χ 2 = 0·43, P = 0·513). By multivariable Cox regression analysis (with adjustment for age, sex, SES, cigarette smoking, alcohol intake, physical activity, total energy intake and BMI at baseline), for men, tertile 3 of the 'fruits, eggs and juice' pattern was associated with an 88 % greater risk (HR = 1·88; 95 % CI 1·04, 3·54) of hyperglycaemia than tertile 1 of this pattern. Being in tertile 3 of the 'alcohol, milk and tea' pattern was associated with a 35 % greater risk (HR = 1·35; 95 % CI 1·04, 2·16) relative to tertile 1 in women, while for the 'healthy traditional' pattern tertile 3 was associated with a 41 % lower risk (HR = 0·59; 95 % CI 0·35, 0·99) than tertile 1. However, no association was noted in the occurrence of hyperglycaemia with the 'condiments' and the 'animal and plant protein' patterns (Table 4) .
Discussion
In the current prospective study of the Nanjing Chinese adult population, five dietary patterns were identified using factor analysis: (i) the 'condiments' pattern; (ii) the 'animal and plant protein' pattern; (iii) the 'healthy traditional' pattern; (iv) the 'fruits, eggs and juice' pattern; and (v) the 'alcohol, milk and tea' pattern. The 'healthy traditional' pattern, rich in vegetables, rice and products, fish and shrimp, was associated with a lower risk of hyperglycaemia. In contrast, the pattern 'fruits, eggs and juice' and the pattern 'alcohol, milk and tea' were associated with a significantly higher risk of hyperglycaemia in Chinese men and women in Nanjing. These associations were independent of age, sex, SES, cigarette smoking, alcohol intake, physical activity, total energy intake and BMI at baseline. However, no significant associations were observed between the 'condiments' and the 'animal and plant protein' patterns and the development of hyperglycaemia.
In contrast to the study of individual nutrients or foods, dietary pattern analysis considers the overall diet, reflecting more closely real-world habits. Dietary patterns derived by factor analysis can be proxy indicators of the real food consumption and availability conditions of a population, providing a more realistic representation of the everyday eating habits (8) . The patterns identified in the present study are similar to previous findings in China. Two major dietary patterns were identified, (i) a vegetable, fruit and soya-rich pattern (VFS) and (ii) a dim sum, meat-rich pattern (DSM), from the Singapore Chinese Health Study (11) . Four major dietary patterns were reported in the Shanghai Women's Study (36) : the first pattern was characterized by higher intakes of eggs, legumes and products; the second pattern was characterized by higher intakes of oil, sugar and condiments; the third pattern was characterized by higher intakes of dairy, vegetables and rice; while the fourth pattern was characterized by higher intakes of fruits, beef and fish. In Jiangyin (37) , five dietary patterns were identified: (i) a 'thrifty' pattern (rich in dry beans, other soyabean products and whole grains); (ii) 'healthy' pattern (rich in vegetables, fish, poultry meat and livestock meat); (iii) 'sweet food' pattern (rich in dairy products, soyabean Multivariate linear model adjusted for age, sex, socio-economic status, cigarette smoking, alcohol intake, physical activity, total energy intake and BMI at baseline (significant associations shown in bold font). Table 4 Hazard ratios (HR) and of 95 % confidence intervals of developing hyperglycaemia at follow-up according to tertile of each dietary pattern by gender among adults in Nanjing, China, 2010 
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*Univariate Cox regression model (significant associations shown in bold font). †Multivariate Cox regression model adjusted for age, sex, socio-economic status, cigarette smoking, alcohol intake, physical activity, total energy intake and BMI at baseline (significant associations shown in bold font).
milk, sweets and desserts); (iv) a 'beverage' pattern (rich in juice and cola); and (v) 'drinking' pattern (rich in beer, liquor and wine). Several prospective studies have evaluated the relationship of dietary patterns with incidence of T2D in Western populations (11) (12) (13) (14) (17) (18) (19) (20) (21) , but data from Chinese populations are scarce (15, 16) . Many authors have described two major patterns (13, 14, (17) (18) (19) : one labelled 'healthy' or 'prudent' usually with vegetables, fruits, legumes, whole grains, low-fat dairy products, poultry and fish that was associated with reduced risk of diabetes, whereas the other labelled 'unhealthy' or 'western' with processed meat, red meat, butter, high-fat dairy products, eggs, snacks, sweets/desserts and refined grains was associated with increased risk. It is hardly new that moving from the 'unhealthy' pattern to the healthier pattern could reduce diabetes incidence.
In the present study, the 'healthy traditional' pattern (high in vegetables, rice and products, fish and shrimp) was the traditional Chinese diet, with a low fat content and plenty of vegetables. The negative association of hyperglycaemia and the 'healthy traditional' pattern in men is in agreement with similar patterns in several other cohort studies (13, (17) (18) (19) and a recent meta-analysis (38) that associated vegetables, whole grains and fish with lower incidence of T2D. In the Nurses' Health Study (17) , the Health Professionals Follow-up Study (18) and the Finnish Mobile Clinic Health Examination Survey (13) , inverse associations were found between the 'prudent' dietary pattern and T2D. A dietary pattern with higher intake of vegetables, fruits and soya foods was inversely associated with risk of incident T2D in the Singapore Chinese Health Study (11) . In the follow-up study of Hong Kong Chinese adults (15) , the more vegetables, fruit and fish pattern was associated with a lower risk of diabetes. These dietary habits associated with reduced diabetes incidence may be considered as anti-inflammatory and antioxidative, principally because of the increased intake of protective nutrients such as dietary fibre, vitamins and minerals, as well as antioxidants and polyphenols (38) . In the past two decades, China has experienced a significant nutrition transition from the traditional Chinese diet to a Western pattern diet, with an increase in consumption of red meats, eggs and oils, and a decrease in fruit and vegetable intake (39) . In the present study, the positive associations for the 'fruits, eggs and juice' pattern in men and the 'alcohol, milk and tea' pattern in women are consistent with studies that showed an increased risk of hyperglycaemia for persons adhering to a Western or unhealthy diet. In an urban Mexican population (40) it was shown that consumption of a Western pattern was associated with 71 % increase in the risk of having high FPG. Lebanese adults (41) belonging to the fifth quintile of the 'fast food/dessert' factor score (rich in fast foods, sandwiches including hamburgers, chawarma and falafel in addition to pizzas, pies, desserts, carbonated beverages, juices and mayonnaise) had significantly higher odds of hyperglycaemia. In Sweden (42) , the most striking findings were a higher risk of hyperglycaemia with the 'many foods and drinks' pattern (with high intakes of cheese, cake, fat meat and alcohol) for men. The positive effects of the 'fruits, eggs and juice' and 'alcohol, milk and tea' patterns can be attributed to their higher saturated fat and carbohydrate content and excess energy intake, which may lead to hyperglycaemia (38) . A very high intake of fruits and especially juice might be unbeneficial for the Nanjing Chinese population, as other researchers (20, 43) also have found. Dairy products have been associated with diabetes risk due to their high fat content, but low-fat dairy products may have beneficial effects (21, 44) . Unfortunately, we were not able to differentiate between high-and low-fat products. Consistent with our results, many epidemiological studies (45, 46) have reported a positive association between alcohol consumption and diabetes risk.
The inconsistent results for the relationship between dietary patterns and risk hyperglycaemia by sex may be due to diverse dietary habits observed in men and women. Men had higher scores on the 'healthy traditional' and the 'alcohol, milk and tea' patterns and relatively higher intakes of vegetables, alcohol consumption and dairy products.
Previous studies (41, 47) have reported that dietary patterns were related to sociodemographic characteristics and lifestyle behaviours. Higher SES (more likely to have higher income and education levels) was usually found to be associated with higher scores on the healthy dietary pattern (48) . Unhealthy lifestyle behaviours such as cigarette smoking, alcohol intake and physical inactivity were reportedly related to unhealthy dietary patterns (13, 47) . Our results were in accordance with these studies. In the present study, male, high education level, higher income, more physically active, non-smoker and non-drinker were more likely among those adhering to the 'healthy traditional' pattern. In contrast, people with a higher score for the 'animal and plant protein' and the 'fruits, eggs and juice' patterns had lower income, but were more likely to smoke cigarettes and drink alcohol than people with a lower score. The relationship between higher SES and the 'healthy traditional' pattern could be because of increased knowledge and health awareness, or increased pressures of social acceptability that occur with increasing SES, which may influence people's food consumption habits. Among the lower SES groups, the increased cost of healthier foods or decreased access to healthier foods may be important factors influencing their food choices. People who have less money could choose to buy cheaper foods and these cheaper foods are generally unhealthy (48) . The present study had several potential limitations. First, compared with relevant foreign studies (11) (12) (13) (14) (17) (18) (19) (20) (21) , the sample size was small and the duration of follow-up period was short, so some predisposing factors may not have achieved statistical significance. Moreover, the complete follow-up rate was relatively low. Although no significant differences existed between participants who were followed up and those lost to follow-up, the bias caused by these missing data should be taken into consideration. Second, dietary intake was assessed by FFQ. The major sources of errors in FFQ include memory, interpretation of questions, perception of portion sizes and the restricted food list. However, FFQ have become commonly used instruments for measuring relationships between nutrient intakes and diseases in epidemiological studies in Western countries in recent decades. Third, dietary patterns are likely to vary according to sex, age, area of residence, ethnic group and culture. It is possible that different eating patterns are derived from different populations (8, 16, 34) . This does not necessarily refute the validity of pattern analysis (8, 31, 34, 49) . Furthermore, decisions based on factor analysis (including the consolidation of food items into food groups, the number of factors to extract, the method of rotation and the labelling of the components) may be subjective or arbitrary and can affect the study results and interpretation (50) . Factor analysis is considered an a posteriori approach because it generates patterns based on available empirical data without a priori hypotheses. Nevertheless, this method offers an opportunity to summarize and refine large amounts of data into a simple descriptive pattern (8) (9) (10) . Finally, we used BMI instead of WC for an obesity index. However, BMI is widely accepted and has consistently been shown to be related to diabetes risk factors in the Chinese population (51) . The present study has several strengths. First, the population-based prospective study design can minimize selection bias and examine the causal relationship between dietary patterns and the risk of hyperglycaemia. Second, the comprehensive information on lifestyle and dietary factors allowed for adjustment of a broad range of potential confounding variables. Finally, we collected individual food consumption information by an interviewer-administered FFQ. Based on the current educational levels of most of the Chinese population, a self-administered FFQ survey is not advisable and a face-to-face interview is the proper approach (33) . In addition, the experienced interviewer is able to obtain more precise and accurate estimates of the different portion sizes of each food consumed, thus minimizing the error involved in having participants try to estimate the amount of food consumed and the between-person error in portion size estimation among participants (30, 52) .
Conclusion
Our results indicated that a dietary pattern characterized by higher intakes of green vegetables, rice and products, dry vegetables, other vegetables, and fish and shrimp was inversely associated with risk of incident hyperglycaemia, whereas a pattern with higher intakes of fruits, soyabean milk, juice, nuts, cola and sweets and a pattern with higher intakes of beer, liquor, dairy products, wine and tea were associated with a significantly increased risk of hyperglycaemia in a cohort of Chinese men and women in Nanjing. Dietary patterns might be important in the prevention of hyperglycaemia in Chinese adult populations.
